With 15 080 new cases in 2013, Cameroon is a country with high tuberculosis (TB) incidence and prevalence. Understanding the community's knowledge, attitude and practice (KAP) about TB is key to TB control in such endemic settings. O B J E C T I V E S : To assess TB-related KAP in Cameroon by describing the sociodemographics of respondents, to identify barriers to seeking care and to explore attitudes and experiences of stigma and discrimination related to TB in communities. D E S I G N : We conducted a cross-sectional descriptive study using structured questionnaires to assess and compare TB KAP in the entire territory.
S U M M A R Y S E T T I N G :
With 15 080 new cases in 2013, Cameroon is a country with high tuberculosis (TB) incidence and prevalence. Understanding the community's knowledge, attitude and practice (KAP) about TB is key to TB control in such endemic settings. O B J E C T I V E S : To assess TB-related KAP in Cameroon by describing the sociodemographics of respondents, to identify barriers to seeking care and to explore attitudes and experiences of stigma and discrimination related to TB in communities. D E S I G N : We conducted a cross-sectional descriptive study using structured questionnaires to assess and compare TB KAP in the entire territory.
R E S U LT S :
The results showed that Cameroonians have insufficient understanding of TB, numerous erroneous health assumptions and beliefs concerning TB, and erroneous information about the symptoms and mode of transmission of the disease. C O N C L U S I O N : Negative attitudes and poor practices are obstacles to elimination and control efforts. The National Tuberculosis Control Programme should generate more effective strategies to reach the populations, paying particular attention to rural populations. K E Y W O R D S : KAP; tuberculosis; Cameroon; community; knowledge, attitudes and practices THE WORLD HEALTH ORGANIZATION (WHO) global tuberculosis reports describe tuberculosis (TB) as one of world's most fatal communicable diseases. 1 The 2014 report estimated that in that year approximately 9.0 million individuals contracted TB, while 1.5 million deaths were attributed to this disease worldwide. 1 With 15 080 new cases in 2013, 2 Cameroon is a country with high TB incidence and prevalence. As reported to the WHO in 2010, TB case detection and incidence rates were estimated to be respectively 69% and 182 cases per 100 000 population. 2 As in other sub-Saharan countries, the TB burden in human immunodeficiency virus (HIV) infected individuals continues to increase, and the prevalence of pulmonary TB in HIV-infected individuals is significantly higher than in the general population. 3 In 2013, an estimated incidence rate of 87 cases/100 000 was reported for TB-HIV co-infection, and 2.6% of all newly diagnosed patients had multidrug-resistant TB (MDR-TB), i.e., they were resistant to at least isoniazid and rifampicin, the two most powerful first-line anti-tuberculosis drugs. 4 In light of this dismal epidemiological situation, the National TB Control Programme (NTCP) may need to accelerate its efforts to meet the post-2015 Sustainable Development Goals. 5 The NTCP currently has a number of strategic goals for TB control, 2 including 1) intensification of TB screening and increasing the treatment success rate to 87% by 2019, 2) increasing HIV testing uptake to 95% among TB patients, 3) detecting 85% of MDR-TB cases among the target population, and 4) ensuring that at least 85% of the population have satisfactory knowledge about TB by 2019.
Understanding a community's knowledge, attitude and practices (KAP) is key to TB control. Results from KAP surveys provide insight into the community's knowledge about TB, what people think about persons with TB or about the health system's response to TB, and what they actually do with regard to seeking care or taking other actions related to TB. Based on KAP data, the NTCP may be able to design evidence-based community interventions aimed at increasing the TB case detection rate and treatment adherence, and thereby reduce mortality due to TB.
To our knowledge, no KAP survey has previously been conducted in Cameroon. However, similar studies have been conducted in other African countries such as Ethiopia, Tanzania and neighbouring Nigeria. [6] [7] [8] In Nigeria, it was found that although 86% of the study population had heard of pulmonary TB, 55.1% had poor minimal knowledge about the disease, and attitudes towards TB seemed to hinder social interaction with individuals with TB disease. 8 Similar results were found in other parts of Africa. For example, in a study conducted in Ethiopia, only 3.3% of the studied population knew that TB is caused by bacteria. 6 The present study aimed to assess TB-related KAP in all 10 regions of Cameroon, describe the sociodemographics of respondents, identify barriers to seeking care and explore attitudes and experiences of stigma and discrimination related to TB among the general public.
METHODS

Study area and population
Cameroon is a sub-Saharan African country with a surface area of 475 440 km 2 and a population estimated in 2010 at 19 406 100, comprising 9 599 224 males (49.5%) and 9 806 876 females (50.5%). 9 Cameroon is geographically diverse, with five regions in the southern forests (Centre, East, Littoral, South and South-West), two in the highlands of the west (West and the North-West), and three in Sudano-Sahel in the north (Adamaoua, North and Far North). 10 Douala, the most populous city in Cameroon, with 1 913 977 inhabitants, is in the Littoral region, while Yaoundé, the political capital in the centre, is the second largest city, with 1 881 876 inhabitants. 9 The 10 regions of Cameroon can be ranked from most to least urban (% urbanisation rate) as follows: Littoral (96%), Centre (75%), West (49%), South-West (48%), East (42%), North-West (42%), Adamaoua (40%), South (39%), North (27%) and Far-North (24%). 9 All regions have major towns, but the two major cities are Douala and Yaoundé.
The KAP survey questionnaire was administered nationwide in all 10 regions of the country. The inclusion criteria were male and female persons aged 715 years who provided signed informed consent. Those aged ,15 years and those who did not provide consent were excluded.
Study design and sampling
This descriptive cross-sectional study was conducted in 2012. A minimum sample size of 3620 respondents was calculated using Bonita et al.'s formula, with 86.6% as the expected level of good knowledge about TB, 8 and assuming 95% confidence, 5% precision, 1.5 design effect and 20% non-response rate. 11 As shown in the Figure, our sampling frame consisted of 17 317 enumeration areas (EAs) as designated in the 2010 national census. 10 For prevalence studies, a minimum of 30 households per EA is recommended. 12 In each region, a minimum of 12 EAs were selected. The study sample was stratified at two levels, where 12 EAs were first randomly selected in each region using the formula appropriate for a descriptive study; 11,13 at least 30 households were then randomly selected in every selected EA using the WHO recommended Expanded Programme on Immunisation (EPI) survey method, which involves choosing a central point in the EA and randomly selecting a direction by spinning a pencil from that central point, counting the numbers of households in that direction to the end of the cluster and selecting the first household to be surveyed at random. 14 Subsequent households were selected by choosing the next house to the right, until the required number of households had been included in the survey from each EA. A household is defined in this study as a group of persons living together, sharing the same meals at least three times a week and/or sleeping under the same roof. 15 A total of 3620 respondents from 3600 households were interviewed.
In a selected household, English or French questionnaires were administered to the first person and anyone else interested in responding, as long as the inclusion criteria were met. If there were no respondents present in a selected household or if consent was withheld, the surveyors continued to the next household until the required sample size was met.
Data collection and statistical analysis
The questionnaire was adapted from a template questionnaire validated by the STOP TB Partnership and recommended by the WHO. 16 The questionnaire consisted of 36 closed multiple choice questionnaires seeking information on sociodemographic characteristics (5 questions), general health-seeking behaviour (4 questions), TB knowledge and awareness (9 questions), TB attitudes (9 questions), stigma (5 questions), and TB awareness and sources of TB information (2 questions). We pre-tested the structured questionnaire in a small sample of 15 households. Thirty trained surveyors (three per region) administered the questionnaire in each household.
The collected data were double-entered using Epi Infoe, v. 7.0.9.34 (Centers for Disease Control and Prevention, Atlanta, GA, USA). The data entered were exported into SPSS, version 20 (Statistical Package for the Social Sciences, Armonk, NY, USA) for statistical analysis. v 2 test and odds ratios (ORs) were used to examine associations, with the level of significance set at P , 0.05.
Ethical considerations
The study protocol was approved by the National Ethics Committee for Human Health Research (NECHHR), a government institution at the Ministry of Public Health in Yaoundé, Cameroon. The informed consent process was implemented before any survey procedures were initiated. Information was given in both oral and written form, and respondents or their legal representatives were given ample opportunity to inquire about details of the survey. Respondents were informed about the aims of the survey, confidentiality, benefits and possible risks as well as whom to contact for answers to any questions relating to the research project. Respondents were informed that their participation was voluntary and that they were free to withdraw from the survey for any reason at any time, without penalty or loss of benefits (if entitled to any benefits prior to survey participation) to which they are otherwise entitled. A copy of the signed consent form was given to every respondent and the original was maintained with the survey records.
RESULTS
A total of 3663 households were approached for the survey; 21 were empty when the survey team visited; in 18, no one meeting the study inclusion criteria was available; and the inhabitants of two households declined to participate in the survey.
Sociodemographic characteristics of study respondents A total of 3620 study respondents (47.3% males) were interviewed between 10 and 21 July 2012. Sociodemographic characteristics are shown in Appendix Table A.1.* The majority of the study respondents (61.4%) were aged between 15 and 34 years. The mean age in men and women was respectively 34 and 31 years. The majority (66.7%) lived in rural areas, and 3191 (88%) had at least primary level education (Appendix Table A 
.1).
General health-seeking behaviour Table 1 summarises general health-seeking behaviour. The majority of the study respondents (73%) said they went to public health facilities when they were ill, while 12.7% sought care in the private sector. When ill, 8.6% resorted to self-medication, 1.7% went to traditional healers and 1.0% attended health facilities managed by a church or a non-governmental organisation. The reasons for not attending a public health facility included unwelcoming reception by health care staff (36.9%), lack of financial means (28.0%) and distance from home (22.1%)( Table 1) .
Sources of information for general health
The main sources of health information identified were television and radio (respectively 34.4% and 30.6%); 21.7% of the study respondents said that they received health information from health workers. A small number of study respondents obtained health information from the internet (0.6%) or from newspapers and magazines (1.4%) ( Table 1 ).
Knowledge about risk groups, signs, mode of transmission and treatment of TB Information on the knowledge about risk groups, signs, mode of transmission and treatment of TB in respondents is summarised in Table 2 . The majority of the study respondents (89.2%) knew that everybody is at risk for TB regardless of sex, age and nature of place of residence (rural or urban). They also acknowledged that smokers (23.2%), people living with HIV/AIDS (acquired immune-deficiency syndrome) (13.1%) and those with high alcohol consumption (16.1%) were most at risk for TB. Symptoms such as cough with blood (46.3%), cough for 72 weeks (37.6%) and weight loss (35.8%) were correctly identified by respondents (Table 2 ). Regarding the mode of TB transmission, 66.9% correctly identified contamination through air and 30.4% thought that TB could be transmitted through eating from the same plate. The mode of transmission was unknown in 11.8% of the respondents. The majority of the respondents (94.5%) correctly answered that TB was treated with specific medicines ( Table A. 3). The majority of the study respondents (88.5%) answered that they would go to a health facility if they heard that they were infected with TB (Table 3) .
Stigmatisation
Most of the study respondents (75.06%) said that they were willing to help people with TB (Appendix Table A We found that 84.6% of respondents would assist relatives infected with TB (Table 3) . People living in the Centre, East and South regions as well as people aged .55 years were less likely to help TB-infected relatives (Appendix Table A.4) . Similarly, the majority of the study respondents (71.5%) said that people with TB were supported by the community (Table 3 ).
DISCUSSION
We found that radio and television played an important role in TB-related health education. However, knowledge of TB signs and symptoms in the community was poor. A third of the respondents were not aware that TB is transmitted through air, while 11% did not know how TB is transmitted at all. In a TB-endemic country such as Cameroon, mediocre knowledge of TB signs and symptoms could fuel disease transmission in the community. Without knowledge about TB signs, affected individuals may not seek diagnosis and care and are more likely to transmit the disease to their relatives and neighbours.
In a recent systematic review of published scientific literature, it was revealed that the TB and HIV epidemics in Cameroon were the best described of all Central African countries. 3 Given, however, that the amount of research being conducted on these diseases in Cameroon is far from optimal, understanding Cameroonians' KAP about TB provides further evidence for the control of this disease in the community. The present study brought to light existing knowledge gaps, cultural beliefs and behavioural patterns that may facilitate the design of TB control interventions in Cameroon.
Some aspects of our study population demographics mirrored that of the country, as shown by the 2010 census. 10 In our study, females accounted for 53% of the sample compared to 50.5% of the country's female population. There was a slight discrepancy in terms of the distribution of the rural population. In our study, the rural population accounted for 66.7% as opposed to 48% for the entire country. The largest age group in our study comprised individuals aged 15-34 years (64%), while only about a third (35%) of the country's population belongs to this age group. It is possible that individuals in this age group are more likely to be willing to participate in surveys or research projects such as this. Generally, the majority of our survey respondents were willing to seek health care from public or private health facilities. Only a small proportion (1.7%) indicated that they would visit a traditional healer when ill. In similar studies conducted in sub-Saharan Africa, a greater proportion of individuals sought care from traditional healers. 6, 7 In Ethiopia, for example, 46% of interviewed individuals relied on traditional healers for anti-tuberculosis treatment. 6 Another study in Tanzania noted that traditional healers were the main source of health care in Massai communities. 7 The majority of our study population knew the main signs and symptoms of TB. Cough lasting 72 weeks and cough with blood (haemoptysis) were mostly correctly identified as the principal symptoms of TB. These results are in line with data from another sub-Saharan African study, where 70.1% of study respondents retained these two symptoms as the main signs of TB. 6 As in other previous studies, 6 smoking, HIV/AIDS and alcohol consumption were known to be risk factors for TB in this survey.
Gender seemed to be linked with some aspects of TB knowledge, such as a cough lasting 72 weeks being a sign of TB. This result may be expected, as women are usually more likely to be in charge of caring for relatives with TB. In a study conducted in Nigeria, more women than men were aware of TB symptoms. 8 The majority of our study respondents said that transmission occurred through the air when in proximity to a coughing individuals with TB. However, in the survey population, a large number of respondents also mistakenly indicated that eating from the same plate and contact with objects used by TB patients were modes of TB transmission. Such erroneous beliefs tend to encourage stigmatisation of TB patients in the community, and these alarming gaps in knowledge and attitudes necessitate urgent action from the NTCP in terms of specifically targeting these areas for interventions aimed at changing behaviour.
Television and radio were identified as the main sources of information about TB. A large number of the study respondents also mentioned that they received health information from health workers, which is in line with findings in the study from Nigeria. 8 As in other countries severely affected by TB, the number of 'missed' cases significantly hampers efforts at TB control in Cameroon. In a study on factors associated with patient delays in TB screening in Cameroon, 27 of 82 TB patients cited 'thought illness was harmless and would resolve spontaneously' as the reason for the delay in seeking health care after showing signs of TB. 17 This type of attitude demonstrates the dangers of having little or inadequate knowledge about TB in the community. Although our study shows that most of the population surveyed was fairly knowledgeable about TB and that, for the most part, their attitudes and practices seem suitable, the NCTP should intensify its attempts to reach the community with more effective and convincing strategies for advocacy, communication and social mobilisation.
A study limitation was the relatively young study population, which does not reflect the country's population distribution. Furthermore, using a test score for the survey where correct answers are tabulated could have been beneficial for our study. In a study conducted on TB KAP study conducted in Nigeria, responses were added together for each respondent to generate a knowledge score ranging from a minimum of 0 to a maximum of 35. 8 Scoring would have further helped in comparing our results to the data of studies such as the one conducted in Nigeria. 8 
CONCLUSION
In this first study of KAP regarding TB in Cameroon, it was evident that Cameroonians' knowledge about symptoms and mode of transmission of the disease is often erroneous. Negative attitudes and poor practices regarding the disease are obstacles to the NTCP's TB elimination and control efforts. This government has a responsibility for advocacy, communication and social mobilisation to reach the community to attain the objectives listed in their 2015-2019 strategic plan. Particular attention needs to be paid to rural populations, among whom the need to improve KAP about TB is even more urgent. 
APPENDIX
R E S U M E N M A R C O D E R E F E R E N C I A:
El Camerún es un país con alta incidencia y alta prevalencia de tuberculosis (TB), donde se observaron 15 080 casos nuevos en el 2013. La comprensión de los conocimientos, las actitudes y las prá cticas (KAP) en materia de TB de la comunidad son factores primordiales en el control de la enfermedad en estos contextos endémicos. O B J E T I V O S: Evaluar los KAP en materia de TB en el Camerún, mediante la descripción de las características sociodemográ ficas de las personas que respondieron al cuestionario, con el propósito de detectar las barreras a la búsqueda de atención de salud y analizar las actitudes y las experiencias con los estigmas y la discriminación por causa de la TB en las comunidades.
M É T O D O S:
Se llevó a cabo un estudio descriptivo transversal mediante cuestionarios estructurados destinados a evaluar y comparar los KAP en materia de TB en todo el territorio nacional. R E S U LTA D O S: Los resultados de la encuesta pusieron de relieve una deficiencia de conocimientos sobre la TB de los cameruneses. Se detectaron numerosas suposiciones y creencias erróneas. Ademá s, la población alberga informaciones inexactas sobre los síntomas de la enfermedad y su modo de transmisión. C O N C L U S I Ó N: Las actitudes perjudiciales y las prá cticas deficientes constituyen obstá culos a las iniciativas de eliminación y control de la TB. Es urgente que el Programa Nacional de Control de la Tuberculosis elabore estrategias má s eficaces, encaminadas a llegar a las poblaciones, con un interés especial en las poblaciones rurales.
